§56.80-10

Prior to the use of nondestructive
method of examination by the above
procedure, it shall be demonstrated by
the user, in the presence of a marine
inspector on specimens similar to those
to be examined, that consistent re-
sults, having an accuracy of plus or
minus 3 percent, can be obtained.

[CGFR 68-82, 33 FR 18843, Dec. 18, 1968, as
amended by CGFR 69-127, 35 FR 9979, June 17,
1970]

§56.80-10 Forming (reproduces 129.2).

(a) Piping components may be
formed (swaging, lapping, or upsetting
of pipe ends, extrusion of necks, etc.)
by any suitable hot or cold working
method, providing such processes re-
sult in formed surfaces which are uni-
form and free of cracks or other de-
fects, as determined by methods of in-
spection specified in the design.

§56.80-15 Heat treatment of bends and
formed components.

(a) (Reproduces 129.3.1.) Carbon steel
piping which has been heated to at
least 1,650 °F. for bending or other
forming operations shall require no
subsequent heat treatment.

(b) Ferritic alloy steel piping which
has been heated for bending or other
forming operations shall receive a
stress relieving treatment, a full an-
neal, or a normalize and temper treat-
ment, as specified by the design speci-
fication before welding.

(c) (Reproduces 129.3.3.) Cold bending
and forming of carbon steel having a
wall thickness of three-fourths of an
inch and heavier, and all ferritic alloy
pipe in nominal pipe sizes of 4 inches
and larger, or Y2-inch wall thickness or
heavier, shall require a stress relieving
treatment.

(d) (Reproduces 129.3.4.) Cold bending
of carbon and ferritic alloy steel pipe
in sizes and wall thicknesses less than
specified in 129.3.3 of ANSI-B31.1 may
be used without a postheat treatment.

(e) (Reproduces 129.3.5.) For other ma-
terials the heat treatment of bends and
formed components shall be such as to
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insure pipe properties that are con-
sistent with the original pipe specifica-
tion.

(f) All scale shall be removed from
heat treated pipe prior to installation.

(g8) (Reproduces 129.3.6.) Austenitic
stainless steel pipe that has been heat-
ed for bending or other forming may be
used in the ‘‘as-bent’ condition unless
the design specification requires post
bending heat treatment.

[CGFR 68-62, 33 FR 18843, Dec. 18, 1968, as
amended by CGFR 69-127, 35 FR 9979, June 17,
1970; CGD 73-254, 40 FR 40166, Sept. 2, 1975]

Subpart 56.85—Heat Treatment of
Welds

§56.85-5 Heating and cooling method
(reproduces 131.1).

(a) Heat treatment may be accom-
plished by a suitable heating method
which will provide the desired heating
and cooling rates, the required metal
temperature, metal temperature uni-
formity, and temperature control.

§56.85-10 Preheating.

(a) The minimum preheat tempera-
tures listed in Table 56.85-10 for P-num-
ber materials groupings are mandatory
minimum pre-heat temperatures. Pre-
heat is required for Class I, I-L, I-N, II-
N and II-L. piping when the ambient
temperature is below 50 °F.

(b) (Modifies 131.2.2.) When welding
dissimilar materials the minimum pre-
heat temperature may not be lower
than the highest temperature listed in
Table 56.85-10 for any of the materials
to be welded or the temperature estab-
lished in the qualified welding proce-
dure.

(c) (Reproduces 131.2.3.) The preheat
temperature shall be checked by use of
temperature-indicating crayons,
thermocouples, pyrometers, or other
suitable methods to assure that the re-
quired preheat temperature is obtained
prior to and uniformly maintained dur-
ing the welding operation.
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§56.85-10

TABLE 56.85—10—PREHEAT AND POSTHEAT TREATMENT OF WELDS

Preheat required Post heat treatment requirement (1)(2)
ASME Sec IX Time cycle
ec . L
Nos. Minimum wall M'n'g}_l;mrfm' Mg;"&%%g_a" Temperature Hour per Minimum
(3)(4) (inch) (%)(6)(QF) (3)(4)(17)(inch) (7)(8)(9)(10)(11)(12)(°F)(inch) | ;1on of%vall tin}gr\]/vitehin
@@ | Foon
P-1(16) ............ All e 50 (for .30 C. Over % in ....... 1,100 to 1,200 (minimum) 1 1
maximum or (maximum).
less) (13).
P-1(16) .cccovevnnen All e 175 (for over | ...... dO i | dO 1 1
.30 C.) (13)
and wall
thickness
over 1in.
P-3(15) ..ccceeeuen All walls .......... 175 Over 2 in ....... 1,200 to 1,350 (minimum) 1 1
(maximum).
P—-4(15) .ccceeeneen Upto%ainin- | 300 ...ccccooeneene Over "2 in or 1,330 to 1,400 (minimum) 1 1
clusive. over 4 in (maximum).
nom. size or.
Over % in ... 400 ..o Over .15 C.
maximum.
P-5(15) (less Upto % inin- | 300 ....ccooeuuee Over "2 in or 1,300 to 1,425 (minimum) 1 1
than 5 cr.). clusive. over 4 in. (maximum).
nom. size or.
Over % in ... 400 ...ccooeiiene Over 0.15 C.
maximum.
P-5(15) (5 cr. Up to % inclu- | 300 ... Allwalls .......... | ...... dO 1 2
and higher). sive.
Over % in ... 400 ..o Over 0.15 C.
maximum.
P—6 .o Al walls .......... 300 (14). ........ All walls .......... 1,400 to 1,500 (minimum) 1 2
(maximum).
P-8 i | e do ..o None required | ...... do e None required.

For P-7, P-9A, P-9B, P-10C and other mate-
rials not listed the Preheat and Postheat
Treatment is to be in accordance with the
qualified procedure.

Notes Applicable to Table 56.85-10:

(1) Not applicable to dissimilar metal
welds.

(2) When postheat treatment by annealing
or normalizing is used, the postheat treat-
ment temperatures must be in accordance
with the qualified welding procedure.

(3) Wall thickness of a butt weld is defined
as the thicker of the two abutting ends after
end preparation including I.D. machining.

(4) The thickness of socket, fillet, and seal
welds is defined as the throat thicknesses for
pressure and nonpressure retaining welds.

(5) Preheat temperatures must be checked
by use of temperature indicating crayons,
thermocouple pyrometers, or other suitable
method.

(6) For inert gas tungsten arc root pass
welding lower preheat in accordance with
the qualified procedure may be used.

(7) The maximum postheat treatment tem-
perature listed for each P number is a rec-
ommended maximum temperature.

(8) Postheat treatment temperatures must
be checked by use of thermocouple
pyrometers or other suitable means.

(9) Heating rate for furnace, gas, electric
resistance, and other surface heating meth-
ods must not exceed: (i) 600 °F per hour for
thicknesses 2 inches and under.

(ii) 600 °F per hour divided by %2 the thick-
ness in inches for thickness over 2 inches.

(10) Heating route for induction heating
must not exceed:

(i) 600 °F per hour for thickness less than
1% inches (60 and 400 cycles).

(ii) 500 °F per hour when using 60 cycles
and 400 °F per hour when using 400 cycles for
thicknesses 1% inches and over.

(11) When local heating is used, the weld
must be allowed to cool slowly from the
postheat treatment temperature. A sug-
gested method of retarding cooling is to
wrap the weld with asbestos and allow to
cool in still air. When furnace cooling is
used, the pipe sections must be cooled in the
furnace to 1000 °F and may then be cooled
further in still air.

(12) Liocal postheat treatment of butt weld-
ed joints must be performed on a circum-
ferential band of the pipe. The minimum
width of this band, centered on the weld,
must be the width of the weld plus 2 inches.

Local postheat treatment of welded branch
connections must be performed by heating a
circumferential band of the pipe to which the
branch is welded. The width of the heated
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band must extend at least 1 inch beyond the
weld joining the branch.

(13) 0.30 C. max applies to specified ladle
analysis.

(14) 600 °F maximum interpass tempera-
ture.

(156) Welding on P-3, P-4, and P-5 with 3 Cr
max. may be interrupted only if—

(1) At least 38 inch thickness of weld is de-
posited or 25 percent of welding groove is
filled, whichever is greater;

(ii) The weld is allowed to cool slowly to
room temperature; and

(iii) The required preheat is resumed before
welding is continued.

(16) When attaching welding carbon steel
non-pressure parts to steel pressure parts
and the throat thickness of the fillet or par-
tial or full penetration weld is % in. or less,
postheat treatment of the fillet weld is not
required for Class I and II piping if preheat
to a minimum temperature of 175 °F is ap-
plied when the thickness of the pressure part
exceeds % in.

(17) For Class I-L and II-L piping systems,
relief from postweld heat treatment may not
be dependent upon wall thickness. See also
§§56.50-105(a)(3) and 56.50-105(b)(3) of this
chapter.

[CGFR 68-82, 33 FR 18843, Dec. 18, 1968, as
amended by CGFR 69-127, 35 FR 9980, June 17,
1970; CGD 72-104R, 37 FR 14234, July 18, 1972;
CGD 72-206R, 38 FR 17229, June 29, 1973; CGD
73-254, 40 FR 40166, Sept. 2, 1975; CGD 77-140,
54 FR 40615, Oct. 2, 1989]

§56.85-15

(a) Where pressure retaining compo-
nents having different thicknesses are
welded together as is often the case
when making branch connections, the
preheat and postheat treatment re-
quirements of Table 56.85-10 apply to
the thicker of the components being
joined. Postweld heat treatment is re-
quired for Classes I, I-L, II-L, and sys-
tems. It is not required for Class II pip-
ing. Refer to §56.50-105(a)(3) for excep-
tions in Classes I-L and II-Li systems
and to paragraph (b) of this section for
Class I systems.

(b) All buttwelded joints in Class I
piping shall be postweld heated as re-
quired by Table 56.85-10. The following
exceptions are permitted:

(1) High pressure salt water piping
systems used in tank cleaning oper-
ations; and,

(2) Gas supply piping of carbon or
carbon molybdenum steel used in gas
turbines.

(c) All complicated connections in-
cluding manifolds shall be stress-re-

Postheat treatment.
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lieved in a furnace as a whole as re-
quired by Table 56.85-10 before being
taken aboard ship for installation.

(d) (Reproduces 131.3.2.) The postheat
treatment method selected for parts of
an assembly shall not adversely affect
other components. Heating a fabricated
assembly as a complete unit is usually
desirable; however, the size or shape of
the unit or the adverse effect of a de-
sired heat treatment on one or more
components where dissimilar materials
are involved, may dictate alternative
procedures such as heating a section of
the assembly before the attachment of
others, or local circumferential band
heating of welded joints in accordance
with §56.85-15(j)(3) and note (12) of
Table 56.85-10.

(e) (Reproduces 131.3.3.) Postheat
treatment of welded joints between dis-
similar metals having different
postheat requirements shall be that es-
tablished in the qualified welding pro-
cedure.

(f)-(h) [Reserved]

(1) (Reproduces 131.3.4.) For those ma-
terials listed under P-No. 1, when the
wall thickness of the thicker of the two
abutting ends, after end preparation, is
less than three-fourths inch, the weld
need not be postheat treated. In all
cases, where the nominal wall thick-
ness is 34 in. or less, postheat treat-
ment is not required.

(3) (1)—(2) [Reserved]

(3) In local postheat treatment the
entire band must be brought up to uni-
form specified temperature over the
complete circumference of the pipe sec-
tion, with a gradual diminishing of the
temperature outward from the edges of
the band.

[CGFR 68-82, 33 FR 18843, Dec. 18, 1968, as
amended by CGD 72-206R, 38 FR 17229, June
29, 1973; CGD 173-254, 40 FR 40167, Sept. 2, 1975]

Subpart 56.90—Assembly

§56.90-1 General.

(a) The assembly of the various pip-
ing components, whether done in a
shop or as field erection, shall be done
so that the completely erected piping
conforms with the requirements of the
regulations in this subchapter and with
the specified requirements of the engi-
neering design.
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